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(54) Title: NEW PIPERAZENE AND PIPERIDINE COMPOUNDS 
(57) Abstract 

The invention relates to a group of 
novel piperazine and piperidine derivatives 
of formula (I), wherein: Si is hydrogen, 
_ogen, alkyi (1-3Q, CN, CF3, OCF3, 
SCF3, alkoxy (1-3Q, amino or mono- ordi- 
alkyl (1-3C) substituted amino, or hydroxy; 
X represents NR3, S, CH2, O, SO or SO2, 
wherein R3 is H or alkyi (1-3Q; — X rep- 
resents -C or-N; - Ri andR2 independently 
represent H or alkyi (1-3Q, or R \ and R2 to- 
gether can form a bridge of 2 or 3 C-atoms; 
R4 is hydrogen or alkyi (1-3Q; Q is methyl, 
ethyl, ethyl substituted with one or more flu- 

a^suS^SSo; SfluoSe^oms, and salts and prodrugs thereof . It has been found that these compounds have both partial 
dopamine Da-receptor agonism and partial serotonin S-HTiA-receptor agonism mediated activities. 
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New piperazine and piperidine compounds 

The present invention relates to a new group of piperazine and di-dehydropiperidine 
derivatives having interesting pharmacological properties due to a combination of both 
partial dopamine Ds-receptor agonism and partial serotonin 5-HT 1A -rec8ptor agonism 
mediated activities. In addition, affinity for adrenergic a,-receptors is present 

It is known from EP 01 89612 that piperazine derivatives substituted at one nitrogen 
with a phenyl-heterocyclic group, and unsubstituted at the other nitrogen atom, have 
psychotropic activity. 

Further it is known from EP 0190472 that benzofuran- and benzodioxole-piperazine 
derivatives substituted at the other nitrogen atom of the piperazine group, have also 
psychotropic activity. 

Finally it is known from EP 0169148 that 1 ,3-dihydrc-4-{1-ethyl-1 ,2,3,6- 
tetrahydropyridin-4-yl>2H-lndol-2-one and similar compounds have analgetic 
properties. 



It has now surprisingly been found that a small group of piperazine and piperidine 
derivatives having formula (1) 




(1) 



wherein 

- S, is hydrogen, halogen, alkyl (1-3C), CN, CF 3 , OCF 3 , SCF 3 , alkoxy (1-3C), amino or ^ 
mono- or dialkyl (1 -3C) substituted amino, or hydroxy, 

- X represents NR 3 , S, CH 2 , 0, SO or S0 2 , wherein R3 is H or alkyl (1-3C), 
- 2. represents =C or -N, 

- R n and R 2 independently represent H or alkyl (1-3C), or R| and R 2 together can form 4 
bridge of 2 or 3 C-atoms, 

- R4 is hydrogen or alkyl (1-3C), 
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- Q is methyl, ethyl, ethyJ substited with one or more fluorine atoms, cyclopropyl - 
methyl, optionally substituted with one or more fluorine atoms, 

with the proviso that when S 1f R,, R 2 and R^are hydrogen .Z is =C and Q Is ethyl, 

X cannot represent CH 2 , 
5 and salts and prodrugs thereof have a combination of partial dopamine D 2 -receptor 
agonism and partial serotonin 5-HT 1A -receptor agonism activities. 

Preferred compounds according to the invention are compounds of the formula (I) 

wherein S,, R 1( R 2 and R, are hydrogen, X represents oxygen, and Z and Q have 

10 the above meanings, and the salts thereof. 

Especially preferred are the compounds wherein S„ R 1f R 2 and R» are hydrogen, X is 

oxygen 2. represents -N and Q is methyl or ethyl and salts thereof. The most 

preferred compound being the one wherein Q is methyl. 

15 Compounds according to the invention show affinities for both the dopamine D 2 
receptor (pKi range 7.5 - 8.5) and the serotonin 5-HT 1A receptor (pW range 7.0 - 8.0) 
measured according to well-defined methods (e.g.: Creese l F Schneider R and Snyder 
SH, ^Hl-Spiroperidol labels dopamine receptors in rat pituitary and brain, Eur J 
Pharmacol 1997, 46: 377-381 and Gozfan H, EI Mestikawy S, Pichat L, Glowinsky J 

20 and Hamon M, 1983, Identification of presynaptic serotonin autoreceptors using a new 
ligand 3 H-PAT, Nature 1983, 305: 140-142). 

The compounds show varying activities as partial agonists at the dopamine D 2 receptor 
and, surprisingly, at the 5-HT 1A receptor. This activity was measured on the formation 

25 of adenylate cyclase in cell-lines expressing these cloned receptors (e.g. human D 2 
receptors and 5-HT 1A receptors expressed in CHO cell line according to the methods 
described by Solomon Y, Landos C, Rodbefl M, 1974, A highly selective adenytyl 
cyclase assay, Anal Biochem 1974, 53: 541-548 and Weiss S, Sebben M and Bockaert 
JJ, 1 985, Corticotropin-peptide regulation of intracellular cyclic AMP production in cortical 

30 neurons in primary culture, J Neurochem 1985, 45:869-874). 

The unique combination of both partial dopamine D 2 -receptor agonism and partial 
serotonin 5-HT 1A -receptor agonism results in a surprisingly broad activity in several 
animal models, predictive for psychiatric and/or neurologic disturbances. 
35 The compounds show a surprisingly high efficacy in a therapeutic model for 
anxiolytic/antidepressant activity: the conditioned ultrasonic vocalization model in rats 
(see e.g.: Molewijk HE, Van der Poel AM, Mos J, Van der Heyden JAM and Olivi r B 
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(1995), Conditioned ultrasonic vocalizations in adult male rats as a paradigm for 
screening anti-panic drugs, Psychopharmacology 1995,117: 32-40). The activity of the 
compounds in this model was in the low microgram/kg range, which is surprisingly more 
active (fay a factor 100 to 3000) compared to the compounds previously described in EP 
5 01 90472 and EP 039841 3. 

In addition these compounds also show effects in models predictive for antidepressant 
activity at higher doses (forced swim test, see e.g.: Porsolt RD, Anton G, Blavet N and 
Jaifre M, 1978, Behavioural despair in rats: A hew model sensitive to antidepressant 
10 treatments, Eur J Pharmacol 1978, 47:379-391 and the differential reinforcement of low 
rates of responding model in rats, see e.g.: McGuire PS and Seiden LS, The effects of 
tricyclic antidepressants on performance under a differential-reinforcement-of-low-rate 
schedule in rats, J Pharmacol Exp Ther 1980, 214: 635-641). 

15 At higher doses also dopamine antagonist-like effects were observed (antagonism of 
apomorphine-induced climbing behaviour in mice, (A), e.g.: CostaJl B, Naylor RJ and 
Nohria V, Differential actions of typical and atypical agents on two behavioural effects of 
apomorphine In the mouse, (B), Brit J Pharmacol 1978, 63: 381-382; suppression of 
locomotor activity, e.g.: Re SE and Hyde JRG, A test of anxiety that distinguishes 

20 between the actions of benzodiazepines and those of other minor tranquillisers or 
stimulants, Pharmacol Biochem Behav 1979, 11: 65-79 and inhibition of conditioned 
avoidance response in rats, e.g.: Van der Heyden JAM, Bradford LD, A rapidly acquired 
one-way conditioned avoidance procedure in rats as a primary screening test for 
antipsychotics: influence of shock intensity on avoidance performance, Behav Brain Res 

25 1988, 31: 61-67). The first two activities, A and B, have previously been reported for 
partial dopamine D 2 -receptor agonists by Mewshaw etal, Bioorg. Med. Chem. Lett 8 
(1998)2675. 

The compounds are likely to be of value in the treatment of affections or diseases of the 
30 central nervous system, caused by disturbances of the dopaminergic and/or serotonergic 
systems, for example: anxiety disorders (including e.g. generalised anxiety. Panic 
Obsessive compulsive disorder), depression, autism, schizophrenia, Parkinson's disease, 
disturbances of cognition and memory/ 



35 



Suitable acids with which the compounds of the invention can form acceptable acid 
addition salts are for example hydrochloric acid, sulphuric acid, phosphoric acid, nitric 



WO 00/29397 



4 



PCT/EP99/08702 



add, and organic acids such as citric add, fumaric acid, maleic add, tartaric add, 
acetic acid, benzoic acid, p-toluene suiphonic acid, methane sulphonic add and 
naphtalene suiphonic add. 

5 Prodrugs are derivatives of the compounds having formuia (I) wherein R4 is a group 
which is easily removed after administration. Suitable prodrugs for example are 
compounds wherein N-R4 is one of the following groups: amidine, enamine, a Mannich 
base, a hydroxy-methylene derivative, an 0-(acyioxymethyfene carbamate) derivative, 
carbamate or enarninone. 

10 

The compounds and the salts thereof can be brought into forms for administration by 
means of usual processes using auxiliary substances such as liquid and solid earner 
materials. 

15 The compounds of the invention can be prepared according to methods known for the 
synthesis of analogous compounds. 

Compounds having formula (!) can be obtained by reacting the corresponding 
compound wherein Q is hydrogen with a compound Q-Hal, wherein Q is methyl 
(optionally fluorinated) ethyl, or (optionally fluorinated) cydopropylmethyl and Hal is 
20 halogen, preferably iodine. This reaction can be earned put in a solvent such as 
acetonitriie in the presence of a base, for example ethyl-dfisopropylamine or 
triethyiamine. 

The starting compounds wherein Q is hydrogen and „JZ is -N are known or can be 
obtained as described in EP 0189612. Starting compounds wherein Q is hydrogen and 
25 ..JZ is =CH 2 can be obtained as described below. 

The compounds of the invention wherein ...Z is -N, can also be obtained by reacting a 
compound having formula (II) 

30 
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with a compound of the formula (III) 




in which formulae the symbols have the above meanings. This reaction can be carried 
out in an organic solvent such as chiorobenzene. 

10 

The compounds having formula (0 wherein .„«Z represents =C can also be obtained 
according to the method indicated in the following scheme: 




15 

The starting compound for step (i) can be obtained according to the procedure 
described in J. Org. Chem. 4L (1980), 4789, and step (i) itself can be carried out as 
described in J. Org. Chem., 42, (1982), 2804. 
20 Step 00 Is carried out In a manner known for this type of chemical reactions, and is 
elucidated in Example 3. 

The Invention will be illustrated in the following Examples: 
25 Example 1: 

1i8 g (5 mmol) of I-H.HCI was suspended in 25 ml of acetonrtrfle and 0.34 ml (4.4 
mmol) of ethyliodide together with 5 ml of dWsopropyl ethyl amine were added. The 
resulting reaction mixture was stirred and refluxed for 18 hrs under a nitrogen 
atmosphere. The reaction mixture was allowed to reach room temperature after which a 
30 small quantity of SiO a was added. The resulting suspension was concentrated in vacuo 
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leaving a powder which was put on top of a chromatography column after which a 
chromatography run was done (Si0 2 , eiuent CH 2 CI 2 /MeOH 95/5) yielding 0.55 g of a 
white solid. The latter was crystallized from EtOAc/EtOH (ca. 1/1) to which 1.1 
equivalent of 1 M HCI/EtOH was added. The crystals were collected by filtration, 
5 washing with respectively EtOAc and di-ethyi ether yielded after drying 0.5 g (42%) of 
the desired HCI salt of the compound wherein S 1f R„ R 2 and R, are hydrogen, X is 
oxygen, ..2. is -N, and Q is ethyl, mp 280-2 °C (dec). 

Example 2: 

10 6.0 g (40 mmol) of the compound having formula (II) (wherein Si and R, are hydrogen 
and X is oxygen) was dissolved in 150 ml of chiorobenzene after which 8.47 g (44 
mmol) of N-methyl-bis(chloro-ethyOarnine monohydrochloride was added. The resulting 
reaction mixture was stirred and brought to reflux. The water present in the starting 
materials was separated by means of a Dean-Stark device. After 44 hrs solid material 
had formed and the reaction mixture was allowed to reach room temperature. The 
liquid was separated, the residue was washed with toluene after which it was refluxed 
in ethanol. After cooling the solid material was filtered arid subsequently purified by . 
flash column chromatography (SiO z , eiuent CH 2 CI 2 /MeOH/NH 4 OH = 97/2.5/0.5). This 
procedure yielded 4.5 g of solid material which was dissolved in 96% EtOH (ca. 300 ml) 
after which, while stirring, 2 equivalents of 1M HCI/MeOH were added. Crystallization 
started and eventually, after filtration and drying, 4.15 g (38%) of the hydrochloride of 
the desired compound wherein S 1t R 1t R 2 and R4 are hydrogen, X is oxygen, ..JZ is -N, 
and Q is methyl could be isolated, mp 301.5-302.5 °C. 

Example 3: 

Under an inert atmosphere, 16.5 g (78 2. mmol) of N-(fert.butyloxycarbonyO-meia- 
fluoroanfline were dissolved in 230 ml of dry tetrahydrofuran (THF) after which the 
solution was cooled to -75 °C (dry ice , acetone). While stirring a commercially 
available solution of 1.5 M tertbutyl-Trthium in heptane (ca. 156 mmol, 2 
molequivalents) was added slowly, after which the reaction mixture was stirred for 0.5 
hr at -70 °C, and subsequently for an additional 2 hrs at -25 °C. Again the reaction 
mixture was brought to -75 °C and a solution of 9.6 mi of N-methylpiperidone (78.2 
mmol, 1 molequivalent) in ca. 25 m! of dry THF. The reaction mixture was allowed to 
readi room temperature and stirred for an additional 16 hrs. Subsequently a solution of 
1.5 ml (83 mmol) of H2O in 50 ml of MeOH was added slowly to the reaction mixture, 
after which 100 ml of Si0 2 was added. The suspension was evaporated to dryness 
after which the resulting powdery residu was put on top of a chromatography column 
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after which a "flash"-chromatography run was done (Si0 2 , first eluent EtOAc second 
eiuent MeOH/EtOAc/tri-ethylamine 15/85/1) yielding 12.4 g of a dark yellow oil. 
While stirring, 4.7 g (ca. 15.5 mmol) of the obtained product were dissolved in 100 ml of 
dioxan after which 100 ml of concentrated HCl was added, the resulting mixture was 
5 refluxed for 1 hr. The reaction mixture was allowed to reach room temperature after 
which it was concentrated in vacuo, yielding a solid residu. The residu was suspended 
and stirred in Apropanoi after which the solid material was filtered and subsequently 
washed with respectively EtOAc, di-ethyl ether and hexane. After drying 3.1 g of residu 
was left of which 1.5 g was suspended in EtOH, the latter suspension being refluxed for 
10 1 hr. The mixture was allowed to reach room temperature after which it was filtered, 
yielding a residu which was washed with absolute EtOH and di(Apropyl) ether 
respectively. After drying 1.1 g (53%) of the desired compound wherein S„ R 1f R 2 and 
R, are hydrogen, X is oxygen, JJZ is =C, and Q is methyl was obtained, 1 H-NMR(400 
MHz, D z O) : 

15 1 H-NMR(400 MHz, D z O): 5 2.96 (broad, 2H, H-5); 3.04 (s, 3H, H-7); 3.3-4.3 (broad, 
4H, H-2, H-6); 6.4 (m, 1H, H-3); 7.14 (d, 1H, H-8 or H-10, J=8 Hz); 7.2 (d, 1H, H-10 or 
H-8, J=8 Hz); 7.26 (t, 1H, H-9, J=8 Hz), using the numbering as indicated in the 
following formula: 

o 

3 r^^j 5 

2 J 6 

I 

7 
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Claims 

1 . Compounds having formula (I) 

5 




wherein 

- S, is hydrogen, halogen, aikyl (1-3C), CN, CF 3 , OCF3, SCF3, alkoxy (1-3C), amino or 
mono- or diaiky! (1-3C) substituted amino, or hydroxy, 

10 - X represents NR3, S, CH 2 or O, SO or SQ 2 , wherein R3 is H or aikyl (1-3C), 

- ...Z represents =C or-N, ^ 

- R1 and R 2 independently represent H or aikyl (1-3C), or R| and R 2 together can form a 
bridge of 2 or 3 C-atoms, 

- R4 is hydrogen or aikyl (1 -3C), 

15 - Q is methyl, ethyl, ethyl substituted with one or more fluorine atoms, or 
cyciopropylmethyl optionally substituted with one or more fluorine atoms, 
with the proviso that when R 1f R 2 and R4 are hydrogen, .JZ. is =C and Q is ethyl, X 
cannot represent CH 2 , £|) 
and salts and prodrugs thereof. 

20 

2. Compounds as claimed in claim 1, wherein S^-R,, R 2 and R4 are hydrogen, X 
represents oxygen, Q is methyl or ethyl and ..2. has the meaning given in claim 1 . 

3. Compounds as claimed in claim 2, wherein ....Z represents -N. 

25 

4. A compound as claimed in claim 3 wherein Q is methyl. 
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5. Method for the preparation of the compounds claimed in claim 1 by reacting a 
compound having formula (I) wherein Q is hydrogen, with a compound of the formula 
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Q-Hal wherein Q is methyl or (optionally fluorinated) ethyl, (optionally fluorinated) 
cyclopropylmethyl and Hal is halogen. 

6. Method for the preparation of compounds as claimed in claim 1 wherein ..Z 
represents -N by reacting a compound having formula (ll). 



(ID 




with a compound having formula (111) 




OH) 



in 



which formulae the symbols have the meanings given in claim 1 . 



7. Method for the preparation of compounds having formula 0) wherein .....JZ 
represents =C, by reacting a compound having formuia (IV) 



(IV) 




with a piperidone derivative which is optionally R, and/or R 2 substituted, and carries a 
group Q, followed by dehydration and deprotection. 

8. Pharmaceutical compositions which contain at least one compound as claimed in 
claim 1 as an active component 

9. Method of preparing a pharmaceutical composition, characterized in that a 
compound as claimed in claim 1 is brought into a form suitable for administration. 



# • 

WO 00/29397 , . , 

. PCT/EP99/08702 

10 

10 A method of treating CNS disorders, characterized in that a compo^d as claimed 
in dairn 1 is used. T : ' 

11. A method of treating anxiety and/or depression, characterized in that a compound 
5 as ciaimed in claim 1 is used. 



r 
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Claims 

1 . Compounds having formula (I) 

5 




(I) 



Q 



wherein 

- S, is hydrogen, halogen, alkyl (1-3C), CN, CF 3 , OCF3, SCF3, alkoxy (1-3C), amino or 
mono- or dialkyl (1-3C) substituted amino, or hydroxy, 

10 - X represents NR 3 , S, CH 2 or O, SO or S0 2 , wherein R3 is H or alky! (1-3C), 

- ...Z represents =C or -N, 

- and R 2 independently represent H or alkyl (1-3C), or R A and R 2 together can form a 
bridge of 2 or 3 C-atoms, 

- R, is hydrogen or alkyl (1-3C), 

15 - Q is methyl, ethyl, ethyl substituted with one or more fluorine atoms, or 
cyclopropytmethyl optionally substituted with one or more fluorine atoms, 
with the proviso that when S 1f R,, R 2 and R4 are hydrogen, ...Z is =C and Q is ethyl, X 
cannot represent CH 2 , 
and salts and prodrugs thereof. 

20 

2. Compounds as claimed in claim 1, wherein S 1§ R 1f R 2 and R4 are hydrogen, X 
represents oxygen, Q is methyl or ethyl and ...Z has the meaning given in claim 1. 

3. Compounds as claimed in claim 2, wherein Z represents -N. 

25 

4. A compound as claimed in claim 3 wherein Q is methyl. 



5. Method for the preparation of the compounds claimed in claim 1 by reacting a 
compound having formula (I) wherein Q is hydrogen, with a compound of the formula 
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Q-Hal wherein Q is methyl or (optionally fluorinated) ethyl, (optionally fluorinated) 
cyclopropylmethyl and Hal is halogen. 

6. Method for the preperation of compounds as claimed in claim 1 wherein ...Z 
represents -N by reacting a compound having formula (II). 

s F* 

NH 2 

with a compound having formula (III) 




Q 



in which formulae the symbols have the meanings given in claim 1 . 

7. Method for the preparation of compounds having formula (I) wherein Z 

represents =C, by reacting a compound having formula (IV) 

<?>> 

U (IV) 

with a piperidone derivative which is optionally R, and/or R 2 substituted, and carries a 
group Q, followed by dehydration and deprotection. 

8. Pharmaceutical compositions which contain at least one compound as claimed in 
claim 1 as an active component 

9. Method of preparing a pharmaceutical compositidn r characterized in that a 
compound as claimed in claim 1 is brought into a form suitable for administration. 
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10. A method of treating CNS disorders, characterized in that a compound as claimed 
in claim 1 is used. 

1 1 . A method of treating anxiety and/or depression, characterized in that a compound 
as claimed in claim 1 is used. 



D!R 0560 



Claims 

1 . Compounds having formula (I) 




(I) 



wherein 

- S, is hydrogen, halogen, alkyi (1-3C). CN, CF 3l OCF3, SCF3, alkoxy (1-3C), amino or 
mono- or dialkyi (1-3C) substituted amino, or hydroxy, 

10 - ,..Z represents =C or -N, 

- and R : independently represent H or alkyl (1-3C), or and R 2 together can form 
a bridge of 2 or 3 C-atoms, 

- is hydrogen or alkyl (1-3C). 

- Q is methyl, ethyl, ethyl substituted with one or more fluorine atoms, or 
15 cyclopropylmethyi optionally substituted with one or more fluorine atoms, 

and salts and prodrugs thereof. 

2. Compounds as claimed in claim 1, wherein S,. R 1f R 2 and R< are hydrogen, Q is 
methyl or ethyl and ,..Z has the meaning given in cl3im 1. 

20 3. Compounds as claimed in claim 2, wherein Z represents -N. 

4. A compound as claimed in claim 3 wherein Q is methyl. 

5. Method for the preparation of the compounds claimed in claim 1 by reacting a 

25 compound having formula (I) wherein Q is hydrogen, with a compound of the formula 
Q-Hal wherein Q is methyl or (optionally fluorinated) ethyl, (optionally fluonnated) 
cyclopropylmelhyl and Hal is halogen. 

6. Method for the preperation of compounds as claimed in claim 1 wherein ...Z 
30 represents -N by reacting a compound having formula (II). 
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(II) 



NH. 



with a compound having formula (III) 



5 



CI 



\ 



CI 




N 



X 



(HI) 



Q 



in which formulae the symbols have the meanings given in claim 1. 

10 7. Method for the preparation of compounds having formula (I) wherein Z 

represents =C. by reacting a compound having formula (IV) 



with a piperidone derivative which is optionally R, and/or R 2 substituted, and carries a 
group Q, followed by dehydration and deprotection. 

8. Pharmaceutical compositions which contain al least one compound as claimed in 
20 claim 1 as an active component. 

9. Method of preparing a pharmaceutical composition, characterized in that a 
compound as claimed in claim 1 is brought into a form suitable for administration. 

25 10. A method of treating CNS disorders, characterized in that a compound as claimed 
in claim 1 is used. 

11. A method of treating anxiety and/or depression, characterized in that a compound 
as claimed in claim 1 is used. 




u 



(IV) 



15 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


III 




IV 


□ 


V 




VI 




VII 




VIII 


□ 



Certain defects in the international application 



Date of submission of the demand 
22/05/2000 



Date of completion of this report 
24.01.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
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Fax: +49 89 2399 - 4465 
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Usuelli, A 

Teiephone No. +49 89 2399 7366 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/08702 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1 -7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 



1-11 



with telefax of 



09/01/2001 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
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International application No. PCT/EP99/08702 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
E3 claims Nos. 10,11. 



because: 



K the said international application, or the said claims Nos. 10,1 1 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 1-11 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-11 

Industrial applicability (IA) Yes: Claims 1 -9 
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Claims 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item III 

For the assessment of the present claims 10-1 1 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to 
the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound for 
the manufacture of a medicament for a new medical treatment. 

Re Item V 

1- Reference is made to the following documents: 

D(1) = WO-A-9736893 
D(2) = EP-A-169148 
D(3) = EP-A-189612 
D(4) = EP-A-1 90472 
D(5) = WO-A-9413659 
D(6) = WOA-9603400 
D(7) = EP-A-900792 

1- Novelty 

The compounds of the present application differ from the compounds of D(2) and D(6) in 
that they contain a benzooxazole instead of the indole ring. 

The compounds disclosed in documents D(1), D(3), D(5) differ from the compounds of the 
invention in that they have different substituents on the tetrahydropyridine/piperazine ring. 
The general formula (I) of D(4) overlaps with the general formula (I) of the present 
application, but the specific compounds disclosed in the document are not closely related 
to the compounds of the invention and the overlapping area is therefore considered novel. 

2- Inventive step 

2.1- D(1) discloses piperidine and piperazine derivatives suitable for the treatment of 
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psychotic disorders and having affinity for the D 2 and 5-HT 1a receptors. D(3) and D(4) 
relate to piperazine derivatives which can be used for the treatment of CNS diseases like 
psychosis and depression. Due to the similarity of the compounds of D(3) to the 
compounds of the invention having a piperazine ring (Z: -N), D(3) is regarded as the 
closest prior art for this class of compounds. For the class of compounds of formula (I) 
having a tetrahydropyridine ring (Z: =C) D(1), which discloses piperazine and piperidine 
derivatives, represents the closest prior art. 

2.2- The compounds of D(3) differ from the compounds of the invention having a 
piperazine ring (Z: -N) only in that the piperazine ring is substituted by a hydrogen instead 
of a methyl, ethyl or a cyclopropyl group. However, the Applicant has shown by means of 
a comparative test that the substitution on the nitrogen atom of the piperazine ring is of 
great importance for the activity. In particular, in a therapeutic model for 
anxiolytic/antidepressant activity, the compound of the example 2 of the invention having 
a methyl group on the free nitrogen atom of the piperazine ring was found more than 600 
times as active as the corresponding compound of D(3) having a hydrogen in the same 
position. 

2.3- For the compounds of the invention having a tetrahydropyridine ring (Z: =C), D(1) is 
considered as the closest prior art. The compounds of D(1) differ from the compounds of 
the invention in that the tetrahydropyridine/piperazine ring is substituted by an aryl or 
heteroaryl/benzyl group. There are no suggestions in the prior art documents which would 
have led the skilled person to modify the compounds of D(1) in the opportune way in order 
to arrive at the compounds of the invention. 

2.4- In view of these considerations, an inventive step can be acknowledged for the 
compounds of formula (\) for which the claimed activity has been credibly shown . 
However, in order to acknowledge an inventive step for the whole class of the compounds 
claimed , the property establishing an inventive step must extend to all these compounds. 
The Applicant has submitted experimental tests which demonstrate the activity of some 
molecules. However, the non-limitative definition "prodrug" used in the claims has the 
effect to extend the scope of the present claims to a broad and unlimited class of 
compounds. For instance, prodrugs of the compounds of formula (I) could be obtained 
attaching various groups (cf. page 4) to at least two different positions of the molecules. 
It appears that there is no basis for assuming that the activity shown for some specific 
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compounds can be generalized to all the possible compounds encompassed by the 
functional definition "prodrug". Accordingly, it cannot be assumed that all the claimed 
compounds indeed represent a solution of the technical problem. 
Therefore, claims 1-11 do not fulfil the requirements of Art. 33(3) PCT. 



3- Industrial applicability 

Claims 10-1 1 relate to subject matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with respect 
to the industrial applicability of the subject matter of these claims, cf. Article 34(4)(a)(i) 
PCT. 

Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/month/year) (day/month/year) 

98202832.6 10.03.1999 24.08.1998 02.09.1997 

EP-A-900792 

The priority documents pertaining to the present application were not available at the time 
of establishing this first written opinion. Hence, it is based on the assumption that all the 
claims enjoy priority rights from the filing date of the priority document. If it later turns out 
that this is not correct, the P-document cited in the international search report could 
become relevant to assess whether the claims satisfy the criteria set forth in Article 33(1) 
PCT. 

Re Item VII 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art disclosed 
in the document D(1) is not mentioned in the description, nor is this document identified 
therein. 
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ThJs International Search Report has been prepared lay this International Searching Authorfty and Is transmitted to the applicant 
according to Article 1 a A copy la being transmitted to the IntemationaJ Bureau. 

This International Search Report consists of a total of 4 sheets. 

|X| Kb also aoconparded by a copy of each prior art document cited bi this report. 



of the report 

a. With regard to the language, the rritematJonal search was carried out on the basis of the tntemational application In the 
language In which It was tiled, unless otherwise Indicated under this ftem. 

I I the IntematJonaJ search was carried out on the basis of a translation of the IntemationaJ application furnished to this 
- Authority (Ride 23.1(b)). 

b. With regard to any nucleotide andfor amino acid sequence disclosed In the International application, the rrrternatkmal search 
was carried out on the basis of the sequence listing : 

I [ contained In the IntemationaJ application fn written form. 

tiled together with the tntemational application In computer readable form, 
furnished subsequently to this Authority In written form, 
furnished subsequently to this Authority In computer readble form. 
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□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
biternational application as filed has been furnished. 

the statement that the Information recorded In computer readable form Is Identical to the written sequence listing has been 
furnished 



2. [X] Certain claims were found unsearchable (See Box I), 
a Q Unity of invention is lacking (see Box II). 

4w With regard to the title, 

fX] the text Is approved as aubmftted by the appOcant 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

|X| the text Is approved as submitted by the applicant 

I I the text has been established, according to Rul 3&2(b), by this Authority as It appears In Box II I. The applicant may, 
1 — l wfthtn one month from the date of mailing of this International search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract Is Figure No. = 



I I as suggested by th appOcant Q None of th figures. 

I | because the applicant failed to suggest a figure. 

| | because this figure better characterizes th Invention. 
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